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1.   Introduction 
 
Although the past decade has seen a paradigm shift 
in consumer’s inclination from western medicines to 
herbal medicines, yet there is a segment which is 
skeptical about using classical ayurvedic preparations 
due to lack of enough documentation to establish their 
safety and efficacy (Patwardhan et al., 2006). 
Asava and Arishtas are unique dosage form 
contributed by Ayurveda and are supposed to have 
indefinite shelf life. In terms of current understanding, 
this phrase assumes more importance because this 
dosage form has an inherent attribute of continuous 
hydro-alcoholic extraction and probably formation of 
natural analogues of the chemical compounds present in 
the medicinal plants (Sekar and Mariappan, 2008). 
Flowers of Woodfordia fructicosa are used for 
fermentation to produce self generated alcohol in 
Asavas and Arishtas (Krores et al., 1993). These flowers 
contain yeast. Since water-soluble vitamins are also 
produced  from  yeast,  it was hypothesized  that   Asavas 
and    Arishtas   may   also   contain   vitamins.   Asava  and  
 
Arishthas are used as natural supplements / tonic for 
boosting general health through ayurveda.The present 
study was undertaken in this background (API, 2003). 
Since the process of fermentation also results in 
generation of vitamins, the same principle was 
correlated with their efficacy by comparing them with 
the recommended dose of vitamins for a healthy living . 
Considering HPLC as a powerful tool in the analysis 
of complex matrix, the vitamin analysis was carried out 
simultaneously using a simple and rapid HPLC separation 
method (Sharma et al., 2011). 
 
2.  Materials and methods  
Vitamins B1, B2, B3, B5 & B6 were obtained from 
Sigma-Aldrich. HPLC grade Methanol was obtained from 
Merck (Darmstodt, Germany). AR (Analytical Reagent) 
grade triethylamine, pentane sulphonic acid sodium salt 
& acetic acid were obtained from Qualigens (Mumbai, 
India). Seven samples of Dabur Asava and Arishthas were 
procured from local market. 
Self fermented polyherbal Ayurvedic preparations are called Asavas and 
Arishtas and are efficacious classical preparations. Insignificant efforts have 
been made to delve deep into scientific rationale of this ancient dosage form 
of Ayurveda. An investigative analysis using reversed phase chromatography 
was conducted to evaluate and estimate the presence of water-soluble 
vitamins in seven Asavas and Arishtas namely Drakshasava, Ashokarishta, 
Dashmulrishta, Khadirarishta, Lauhasava, Arjunarishta and 
Ashwagandharishta. The study revealed that these preparations contained 
water soluble vitamins B1, B2, B3 & B6 in significant concentrations. Reversed 
phase high performance liquid chromatography was carried out on an Agilent 
1200 DAD system. Separation was carried out on an Inertsil ODS 3 V column 
(250 mm x 4.6 mm, 5 µm) at wavelength of 265 nm.   
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2.1.   Mobile Phase 
Water, Methanol & Acetic acid in the ratio of 
73:26.5:0.5, with 1.92g Pentane sulphonic acid & 0.9 ml 
triethylamine were used in the study. Mobile phase 
solution were filtered with a 0.45 μm membrane filter 
paper utilising a millipore filtration set and subsequently 
degassed for 15 minutes with an ultrasonic bath. The 
column was washed with at least 100 to 150 ml of mobile 
phase and then equilibrated at a flow rate of 1 ml per 
minute before injecting the standard mixture. 
 
2.2.  Standard preparation 
All the stock solutions as well as dilutions were 
prepared in amber colored bottles. Stock solutions for 
vitamins B1, B2, B3 & B6 were prepared by dissolving 
reference/working standard in 2% acetic acid & 25% 
methanol. Stock solution for B5 was prepared by 
dissolving reference material into mobile phase. A 
mixture of all the standards was prepared by taking a 
suitable aliquot to give a final concentration of: Vitamin 
B1 (5 ppm), Vitamin B2 (1 ppm), Vitamin B3 (5 ppm) 
Vitamin B5 (20 ppm) and Vitamin B6 (2 ppm), against 
which the vitamins were quantified in the sample. 
 
2.3.  Sample Preparation 
About 5.0 ml of sample was taken into 25 ml amber 
colored volumetric flask. The sample was mixed well in 
the diluent by leaving the flask on a wrist-shaker for 
about 10 minutes under dark conditions. The solution 
thus obtained was filtered using 45µ filter paper for 
injecting into the chromatograph. 
 
2-4. Validation of method 
The HPLC method was validated by defining the 
precision, linearity and recovery. Six determinations of 
the same solution were performed under same 
conditions to evaluate the method precision. Linearity of 
the method was performed by analyzing a standard 
solution by the proposed method in the concentration 
range. The accuracy of the proposed method was 
determined by a recovery study, while was carried out by 
adding standard solution in the Asavas & Arishtas. 
 
3.  Results & Discussion 
Six determinations of the same solution were 
performed under same conditions to evaluate the 
method precision. The precision of the method for 
determination of vitamins in Asavas & Arishtha’s is shown 
in Table 1. The linearity relationship between the 
concentration of the vitamins and the respective peak 
area was plotted at different concentrations (Figure 1). 
As seen from Table 2, the correlation co-efficient for all 
the vitamins is more than 0.998. To ensure the accuracy 
of the data obtained recovery of the vitamins in the 
same matrix were performed. The values have been 
tabulated in Table 3.  
 
Table 1. Precision of the method for determination of vitamins 
 
 
Sample 
No. 
Vitamins Mean area %RSD 
1 B1 112.83 2.75 
2 B2 78.26 1.37 
3 B3 51.75 1.35 
4 B6 71.45 1.92 
 
 
 
 
 
Fig 1.  Linearity Graphs for B1, B2, B3 and B6 
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Table 2. Linearity relationship between the concentrations of 
vitamins 
Sample No. Vitamins r2 Concentration 
Range (ppm) 
1 B1 0.994 2.5 – 7.5 
2 B2 0.981 0.5 – 1.5 
3 B3 0.998 175 - 525 
4 B6 0.998 1.0 – 2.4 
 
 
Table 3. Recovery of vitamins 
 
 
 
 
 
Sample 
No. 
 
Vitamins 
 
Initial 
(ppm) 
 
Fortification 
(ppm) 
 
% 
Recovery 
 
1 B1 61 85 72 
2 B2 19 21 91 
3 B3 1020 1009 101 
4 B6 20 30 67 
Vitamin estimation was carried out in Drakshasava, 
Ashokarishta, Dashmulrishta, Khadirarishta, Lauhasava, 
Arjunarishta and Ashwagandharishta from Dabur India 
Limited (Kalaiselvan et al., 2010). The values for all the 
vitamins in different Asavas & Arishthas as an average of 
5 batches have been summarized in Table 4. Figure 2 
showed the chromatogram indicating the separation of 
vitamins at 280, 234 & 261 nm. The findings show that 
Vitamin B5 could not be detected in any of the samples. 
Interestingly, as given in Table 4, in most of the cases, 
the concentration of Vitamin was more than the 
recommended daily intake. All the asavas-arishthas were 
found to be rich source of Vitamin B6 with estimated 
values much higher than the minimum recommended 
values (Khor and Siong, 1996). Although the study 
indicated presence of Vitamin B9 (Folic acid) in many of 
the samples, but since the quantitation was beyond the 
scope of the study, it has not been reported. 
 
 
Table 4. Vitamin estimation with respect to daily intake in Asavas and Arishtas 
  Product 
Vitamin B1 Vitamin B2 Vitamin B3 Vitamin B6      
(mg) (mg) (mg) (mg) 
RDI* - 1.5 1.7 2 2 
Vitamin intake 
in single dose 
of 60 mL 
Drakshasava 0.65 11.4 4.9 159 
Ashokarishta 2.2 10.9 24.3 5.5 
Dashmulrishta 1.6 10 52.4 58.2 
Khadirarishta 1.9 7.7 63 29 
Lauhasava 2.3 8.5 26.1 90.2 
Arjunarishta 12 1.8 11 18 
Ashwagandharishta 1 77 23.6 31.4 
 
 
 
 
Fig 2. Chromatogram indicating the separation of vitamins at 280, 234 and 261 nm
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The presence of water soluble vitamins in various 
concentrations justifies the claimed benefits of these 
Ayurvedic preparations (Asavas & Arishtha) as general 
tonics. The study provides a scientific evidence for the 
efficacy of these products for such usage.The 
methodology presented has an advantage in terms of 
ease of use & time of analysis over the other widely used 
methods which involve extraction, chemical reactions 
followed by fluorimetry for B1 & B2, spectrophotometry 
(for niacin & folic acid) & titrations for ascorbic acid & 
pyridoxine (Deutsch, 1984). Need for the use of 
hazardous chemicals such as cynogen bromide for the 
estimation of niacin poses additional difficulties. Of late, 
it has been difficult to obtain this toxic and carcinogenic 
chemical. We hope that this work will act as a stimulant 
for other scientific studies on this unique form of 
Ayurvedic preparations. 
 
 4.  Conclusion 
The present study establishes the presence of good 
amount of vitamins from B complex range in the 
Drakshasava, Ashokarishta, Dashmulrishta, Khadirarishta, 
Lauhasava, Arjunarishta and Ashwagandharishta thereby 
supporting the usage of these Asavas & Arishtas in the 
form of general tonics suitable to be taken in routine life 
without any side effects due to its herbal base. 
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